In organello gene expression and RNA editing studies by electroporation-mediated transformation of isolated plant mitochondria.
Plant mitochondrial gene expression is a complex process involving multiple steps such as transcription, cis- and trans-splicing, RNA trimming, RNA editing, and translation. One of the main hurdles in understanding more about these processes has been the inability to incorporate engineered genes into mitochondria. We recently reported an in organello approach on the basis of the introduction of foreign DNA into isolated plant mitochondria by electroporation. This procedure allows the investigation of transcriptional and posttranscriptional processes, such as splicing and RNA editing, by use of site-directed mutagenesis. Foreign gene expression in organello is strongly dependent on the functional status of mitochondria, thus providing relevant information in conditions closer to the situation found in vivo. The study of mutants that affect RNA splicing and editing provides a novel and powerful method to explain the role of specific sequences involved in these processes. Here we describe a protocol to "transform" isolated plant mitochondria that has allowed us to investigate successfully some aspects of RNA editing.